Rauvolfia serpentina and R.tetraphylla was collected. The district name in A.P was mentioned in bold face in parenthesis.
Seed germination

Studies on in vivo seed germination
In order to study the viability of the seeds and to raise the seedlings in natural conditions initially their germination ability was determined. Mature dried pods collected from various locations in the same season i.e., summer, were soaked in tap water for 48 hrs and germinated in field conditions, i.e. in vivo seed germination studies. To break the dormancy of the seeds, pods collected from various locations were washed thoroughly with double distilled water and were treated with different dormancy breaking chemical agents like KNO 3 , H2O2, KC1, HNO3, H2SO4, GA3 and KN (100 -5000 ppm) for lhr and also subjected to mechanical scarification apart from hot water and cold water treatments. Germination percentage was determined after 3 days.
Studies on in vitro seed germination
In order to enhance the seed germination capacity under aseptic conditions, mature dried pods collected from various locations were subjected to scarification to remove the tough seed coat (3 layers) covering the seeds. Scarification was performed by soaking the pods in tap water overnight or by using boiling water or sulphuric acid and the seed coat was removed mechanically. The seeds were pretreated with 2% bavastin for 30 minutes, surface sterilized with 70% (V/V) ethanol for 2 minutes and with 0.1% (W/V) mercuric chloride for 12 minutes followed by repeated washing with sterile double distilled water and were aseptically placed onto different strengths of MS (Murashige and Skoog 1962) medium -with different percentages of agar (static medium) and without agar (liquid), full strength MS medium -with different percentages of phytagel, different concentrations of GA 3 , in 3% sucrose and on 1%
agar. Seeds treated with cold water were cultured on MS medium with 0.8% agar and percentage of germination was recorded.
Establishment of in vitro regeneration protocol
Selection and standardisation of media
To find out the influence of different types of media and its supplements on growth and differentiation of multiple shoots an attempt has been made by using MS,
McCown and Gamborg' s media (Murashige and Skoog, 1962; Gamborgs, 1968) 
Explant evaluation
In view of selecting best explant capable of active proliferation of multiple shoots, different explants like nodes, leaves, shoot tips, hypocotyl, internodal segments, cotyledonary nodal meristem and seeds were used. The source of the explants like nodal segments, leaves and shoot tips was from Red sanders plantations of University of Hyderabad (UH) and the seeds used were collected from different forests of A.P. The morphogenetic responses of all the explants were studied under identical cultural conditions and a comparitive account of the results were obtained.
Influence of agar, sucrose and orientation of the explant
Influence of different percentages of agar (0.5, 0.6, 0.7 and 0.8%), on MS medium was tested in order to standardize an efficient protocol for multiple shoot regeneration. Effect of both vertical and horizontal orientation of the explant was investigated to increase the proliferation of multiple shoots.
Role of cytokinins
Influence of different cytokinins like BAP, KN, TDZ alone and BAP in combination with TDZ (0.1-7.0 mgL" 1 ) in MS medium was checked for efficient multiple shoot regeneration from nodal explants and seeds. Although the optimum and best hormonal treatment for efficient shoot regeneration was analysed, the effect of coconut milk at 10% was also studied. The data was analysed using ANOVA.
Induction of axillary bud sprouting
For in vitro studies, nodal explants of 3 -4 cm in length collected from the plantations of University of Hyderabed campus, were kept under running tap water for l/2hr, washed thoroughly and surface sterilized in 70% ethanol for 2 min individually and in combinations either vertically or horizontally in contact with the medium. Explants were also taken from the in vitro germinated seedlings, as there will not be requirement of sterilization. All the experiments were repeated thrice and 40 explants were used for each treatment.
Callus induction from leaves, shoot tip, hypocotyl and internodal segments
Leaves with or without petiole 1-4 cm in length derived from both in vitro germinated seedlings of around 5 months age were collected from plantations in UH campus and used. They were collected from different positions of the shoots i.e., both young and mature leaves. Leaves were initially washed in tap water for 15 min and 
Regeneration of multiple shoots from seeds as explants
For multiple shoot regeneration from seeds, mature dried pods collected from various locations were subjected to mechanical scarification by using scalpel and scissors followed by subjecting the seeds to sterilization by using (2% Bavastin, 30 min) followed by (70% ethanol for 2 min, 0.1% HgCl 2 -12 min) and aseptically placed on MS medium with different concentrations of various hormones.
Subculturing of single node from multiple shoots raised on MS medium with 1.0 mgL' BAP and 2.0 mgL"'-KN was carried out on MS medium supplemented with 1.0 mgL" 1 BAP.
Root induction from shoots
Since it is woody and a highly recalcitrant species rooting for individual shoots was found to be highly difficult for individual shoots and hence in vitro 
Acclimatization of regenerated plants
In vitro regenerated plantlets raised from single seed, having well developed roots were removed from culture bottles carefully without destruction of the root system, and washed properly to free sucrose and agar. In the first week, they were transferred to perforated plastic cups with soilrite (a white granular chemically inert supporting powder) for gradual acclimatization and nurtured initially with MS liquid (Basal) solution without sucrose, every alternate day followed by irrigation with water after 15 days. The cups were covered with polythene bags to maintain the high humidity around the plants and were maintained in growth chamber. After 15-20 days of acclimatization, the polythene bags were removed and the plantlets were transferred into magenta boxes with soilrite, manure and sand in 1:1:1 ratio by volume and were acclimatized. The complete hardening process was carried out in the glass house. The percentage survival was recorded at this stage.
Morphological and molecular diversity analysis in P. sun tali mis
P. santalinus diversity was studied in terms of morphology of mature pods and few characteristic features of the 5 months old germinated seedlings and at the molecular level using RAPD markers.
Morphological diversity using phenotypic parameters
Some of the diagnostic morphological traits (pod weight, pod length, pod width, leaf length, leaf width, shoot length and number of axillary buds) were studied by considering mature pods and germinated seedlings (5 months old) of 16 accessions collected from various locations. The pod width and pod length were measured using a metre scale and the mean was calculated and later analysis was done by ANOVA.
The experiments were carried out with 3 replicates of 25 each. For data to be analyzed in case of germinated seedlings seeds of each accession were sown on a square bed with an inter plant spacing and inter row spacing of 10 cm. The bed was irrigated properly and minimal quantities of insecticides were sprayed to reduce the plant damage and to capture the maximum diversity.
Molecular Diversity using RAPD markers
For analyzing molecular diversity in P. santalinus 15 accessions collected from different areas including the two accessions were collected from nurseries for reference to compare with germplasm collected from A.P, (supposed to be naturally grown in forests in Kerala and Karnataka) which were assessed using RAPD markers.
Details regarding accessions used in molecular analysis are shown in Table 16 . The primers used were Operon primers from Kits OPA and OPC.
Isolation of genomic DNA
DNA isolation from young and old leaves of P. santalinus was very difficult by normal conventional methods like the CTAB protocol developed by (Doyle and Doyle; 1960 ), SDS method (Dellaporta, 1983 and by using other chemicals like lithium chloride and sorbitol. Due to the presence of secondary metabolites, tannins, polyphenols and polysaccharides, discrete and proper amplification was not observed and thus the DNA was isolated using Plant DNA Zol isolation Kit. (Invitrogen, Life technologies, India). The only modification done was, before extraction, plants were kept in dark for 3 days to reduce the amount of polysaccharides, which interfere in the purification steps of DNA. DNA was isolated from similar age group plants (1 Year).
Qualitative and quantitative extraction of DNA
To test the quality of DNA, the OD values were recorded at 260 and 280 nm and the ratio of OD 260 to OD 280 was calculated to check the purity of each DNA sample. Pure DNA preparations showed the values of ratio OD 260 to OD 280 between 1.7 and 1.8. Further purity of DNA, was tested by subjecting to gel electrophoresis, using 0.8% TBE-agarose. Gels were stained with ethidium bromide and viewed on a UV transilluminator, photographed with the help of a gel documentation system (LTF Labor technik). Based on the gel and the intensity of the band the DNA quality and quantity was identified by using Lambda DNA marker.
DNA was quantified based on the spectrophotometer measurements of UV absorption at 260 nm, assuming 1 OD at 260 nm is equal to 50 ng of DNA (Sambrook et al, 1982) and the concentrated DNA was diluted with ultrapure Milli Q (Milli Q academic) sterile water to 50 ng/ul.
RAPD Analysis
Forty decamer primers of arbitrary sequence (Kits A and C provided by 5.6 Molecular diversity and similarity in R. serpentina and
R. tetraphylla
Morphologically accessions of R. serpentina and R. tetraphylla are collected from various locations show close semblance and hence RAPD markers were used to assess the genetic diversity and similarity among the accessions of both the species.
Analysis of interpopulation variations in R. serpentina and R. tetraphylla was carried out by screening with 40 primers from OPA and OPC Kits. Intrapopulation variations in R. serpentina among the eight plants collected from (Dulapally) was also analyzed.
Studies on interspecific variations and assessment of the genetic similarity between R.
serpentina and R. tetraphylla was carried out by screening with 40 primers from OPA and OPC Kits.
Isolation of genomic DNA
DNA was isolated by using CTAB protocol developed by Doyle and Doyle isoamylalcohol (24:1) was added to the extract prior to centrifugation at 12000x g for 15 min at 4°C. To the supernatant equal volumes of ice cold isopropanol was added and incubated at -20°C for a period of 30 min or overnight followed by centrifugation at 12000x g for 15 min at 4°C. The pellet was collected and washed with 70%
ethanol, centrifuged at lOOOOx g for 8 min. The pellet was dried and redissolved in lOOul of TE buffer. In order to eliminate RNA contamination the sample was treated with 5ul of RNase A (10 ug/|il), incubated at 37°C overnight. This was followed by phenol chloroform: isoamylalcohol (1:1) extraction followed by centrifugation at 8000x g for 15 min. To the supernatant equal volumes of chloroform: isoamylalcohol (24:1) was added and centrifuged at 12000x g for 15 mins. To the supernatant l/10 th volume of 3 M sodium acetate and equal volumes of ice-cold isopropanol was added and left for 30 min or overnight at -20°C to precipitate DNA followed by centrifugation at 12000g for 15 min. The DNA was washed by adding 70% ethanol and centrifuged at lOOOOg for 10 min at 4°C. (Sambrook et.al 1989) . After complete drying the pellet was dissolved in TE buffer depending on the pelletand was stored at -20°C for future use. DNA quality and concentration were evaluated spectrophometrically at 260 nm and 280 nm respectively and the DNA concentrations were rechecked by visual assessment of band intensities on 0.8% agarose gel. DNA purified from each accession was diluted to 50 ng/u,l for PCR reactions same as mentioned earlier in case of/*. santaUnuB. RAPD analysis and data scoring was done as stated earlier for P. santalinus following similar methodology (Please refer sections 5.5.2.3 and 5.5.2.4)
